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PROBLEM TO BE SOLVED: To extend the connection life of a 
solder bump, and also, 

improve the connection reliability of the solder bump. 

SOLUTION: This device comprises a device body part 3 
equipped with an element 

mounting board 2 on which a semiconductor chip 1 is 
mounted, a printed board 5 

where the device body 3 is mounted through a solder bump 4, 
and a support 

member 6 which is made of material larger in thermal 
expansion coefficient than 

the solder to form the solder bump 4 and further is made 
lower than the level 

of the solder bump 4 after mounting of the device body part 
3. Then, at fusion 

of the solder bump 4 at the time of mounting the device 
body part 3 on the 

printed board 5 through the solder bump 4, the support 
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member 6 contacts with 

the element mounting board 2 and the printed board 5, and 
supports the device 
body part 3 . 

COPYRIGHT: (C) 1999, JPO 



09)B*B»»rt* (JP) (12) & H JtrF Ift & < A > (UMWWIWMHW 

-40608 

(43)&HB ¥^11¥(1999)2M12B 



(so iota* f i 

H0 1L 21/60 3 1 1 H0 1L 21/60 3 1 IS 



SSEIfcft *8£ 8 OL (4 9 1) 



(21)fflH#f» 


1$H J F9-196994 


(7DH1HA 


000005108 










(22)fflKB 


^9^0997)7^230 




*KS=f «BBK»ffl«M#BJTB 6 #» 






(72)&9» 


«ifi £ 








**SW«lfr*#2326Sifi flc5*£#B4 














(72)58 


&M 






















(74)ftSA 





(54) i|US»»S*itf-€-<Dg^fe 



(57) 



7-4 £jgi£-f Sli/Ofc'J: O«URMI«<O*8i'0rWRt:J: 
3 *JiA.«Ay74 'J > 5 C 

ww « «w>ttx,£> n'v r 4 ogiutt: . s mm 6 # 




(2) 



ftKH 1 ! 1-40608 



im*m i ] mTftngfiLMiArtfoyzit ixm 
*&s?t. 

mzm-t m<r>mniA,ws7<o®M.mz. ties 
mmmoBs^mmLt WBxaasLi: asm it 

m. 

htis i^ms^m^m^mmmmm^^mz 
[iww3] m&mismcvmmkwx'&ix . m 

s^jesttfcWEaaMttr t fiidng&s t intern 

HW&B5] M&fll. 2, 3*fcli4Elfea¥3lf* 
[DM^i6] M$q!l. 2, 3, 4*fctt5WJM> i l i 

m^wmmim t £*rdo wast itanmum o w t 
int. 

Ste^dtt-sist. 



St. 

TfStiM&knmzmmBis.Ltzmx'* frtens* 
urn. 

-mxh->x. 

fnea^wt iira^aHR h^)ia(=iaK^»i£LT . 
«B^«AyrtjMBL. ifflHBMWffci-jTiire 

St. 

*mki-$>*mft$imv>m£tj£. 
cooo 1 ] 

40 [0002] 

<0. **5«Wi<JW>fc*$9-C*4. 

[0003] ^«8gg • (im&f *ft*KS (MPU ) 

km) li«<r«r#»-CSMJBS<iTV^4*«. a-if*»4> 

«*«MMl:^>Kttttfl:o»**«» < * -> r « r v ^ . 

[0004] a- y 3 yeasts (^KSiSft) <i, 
50 [0005] -f-^T. ffiWWcWE Lfc¥*K8S0>- 



(3) 

3 

MklX. BGA (Ball Grid Array) kWZtl$>*&& 

[0006] firKB g A<i. *mtm?tfigmztitzm 

?%mmizffitimm*#umtA,&<>7t:ft ix 

Tvyhms. mmmL) izzmzix&hox'b&tf. 

*mmim<Ditsmzw\ 

imihtzih. tmmtLx. mmnzmzm 

$>h « 

[0 0 07] ZZX\ BGAtCOWm. Wlli. BH 10 
BPtL 199 3*5JI3 1B?&fi\ #0jW, 

(H) . rmmmmvLsi^vir-isy/ffiti 

(T) J . 17 4HlwieK?^-T^I>. 
[0008] 

[ 0 0 0 9 ] C <9Jt*\ #Stt*?H;:*£ frJSd&SWte 
[ 0 0 1 0 ] *fc, (i^VN'vr<0?gti»i^L^<T 

***whuk: * ->xiZA,tf-<y7(?)mimztfi&< & 

[0011] *Wfltf>B»tt. ttX.**' <y7»l»tfy< 

[0012] WJOfriE^^^^cOfffiOSWt fr« 
[00 13] 

[0014] t *«WO*9*HeEtt, 
fW59»SW>WEtt/Uf OTOKS J: ijft<»*3*i 

r t-tt ix mmmmfoizmmtz KmrnatA.^ *> 
m&mmt iztm i Twao*******- & t <r>x- 

[0015] Ztltz «fc D . 3ia*ftStf>fifta<iB;i-C t 50 



1-40608 

4 

[0016] Ji^'AVT^iJ^N'yT- 

m$fi±.x-$i. 

[ o o i 7 1 4fc, ^m<r^mwmmmmm\t. 

*3 J: 9ft<»J*3*U i)*omHtA,tzrt>7eHtA,tz 

x <om%m<rxk*%miz£ ->r««s*ifcsiw 

ttzim9imirmm&tmizm£mix. rnie 
xmtrixnt. mEiix^vrfciwu we* 

*. 

[00183 

[ o o 1 9 ] h i «*«wfc «t izmm/a&yw&wm 

WlW)-MSjR^-KHH. H3 (a), <b). (c) tt* 

[0020] *9atOJBfllCJ: *¥WfrttKii. BGA 
t H*«fllfi*#*.4itiS*#« 3 iWi/Wf ^74 £ 

tm 3 oxtmhe 2truyhS«i5fc ti»«t 
t o o 2 1 ] ii i izTTs-rmi^m^mmmz^x 

Kftfl k , ^HM*^-Cft*4HI»f-yr 1 ( L S I 
(Urge Scale Integration)) im8fut:f7ffttl 

t . \tAJZXV7A iU^j: 0»«^StO 

**«r*mt:J:->T»««ffi, *>ogS#ttS533|g& 
a' y r 4 OiH $ J: 0 ft < »|£S ftfc 3fc»3« 6 
9. S®*:«slS?3$r{i^VN>r4$-^Ltr 



(4 

5 

y v h&fc 5 izm£-t& m<n\tA,tzt<y T4 mm® 

imixmw&i*& 3 £3d$t6 hox-hh . 
[00 2 2] zzx\ ^m^-yri\t. m^tsmm^ 

2tC«;U,fc'&fc><c>j£3>CCB (Controlled Collapse 
bonding ) *VT1 IzX^XCCKrtyTW&tl. <I 

tazx-oz. m?i&®m 2 tcsmssfc 1 1 t 1, 

[oo2 3] s^t. gs*#SB3ii. m+mm&m 
ix-mmmm 2 t««3*ufc¥**f- -* r 1 10 
ms (ryy-y i frmmm iz£->xm±-tz>tt 

fctc. Jht8IBi8K«fcoTCCB>Ky;r7<9*i$££fT 
WtTJMlWrfc*)?* 1 }, ttE»jhttB8lctt. Wit 
[0 0 24] *?ffitt£C2(2. BGA^-Xt 

msizmztii. 20 
[0025] sfec ryvr-assii. n*&m#t 

[0 0 2 63 ifc. S^gm6«. JiX*:V\>T4j§^ 

&&>z <r>\$A,ti*>TA wiyrfflit ffi±t h t <nx- 
h <0 . Ji/UfAy:r4 *#*t6liX.*f J: OSKKItHft 

ry y nHR5tie8Lfeaoii^<>'7 , 4<o*s i 

[0027] ffii#5ZX4f* HMfi0»V3Sffi&(i. 

-Mb LX. 3 0X1 O-VCTfcO. MXfcV^^ 
fcWO&Ji^^^UWHWtt. -«fc LT. 24X1 
0- 6 /-CT'*S. 

[0028] mutiKoNUM.* wiar. tins 

li/UiOffll£A*P b-63wt%S nO«£. **> 1 8 3 

[ 0 0 2 9 ] i i-C. *HS£^.®^«#:gS(CfeV^ 
Ttt. 3d*^6*«§gW*S3<0^«a£K2fcR 
»tfe<i, *»o«B*fWB3«)r'J>'hSS5'^««[|ltt 40 
t3d«Mif 6 tr'J yhSK5i:OHfcHKa (03 

< c ) *R) jWMtSfl**£fc«Wlt*. 

[0 0 3 0] o*9. 03 (c) fcijct J:?C. US* 
ftSB 3 9aHk0>liyUfAy74 OffiS * H t L . SftS 
»6*>*3*hfcU $»»H6fcTy yh«R5fc*> 
RIIK£afctSfc. H*rh + aT^?*l.6. 

[ o o 3 1 1 $rfe. 5ftmt6u. mmtfmftmm 

* (02#BB) fc»*S<i. BlUCSt J 3K. 
Wil*2ai:H&**3K:»JKS*VO>*. 50 



WWl 1-40608 

6 

[ 0 0 3 2 3 $ feK. :«BIW>»]Wcfcvvttt. «T« 
[ 0 0 3 3 ] o2 0 . Sftgm6 OfflfflPRSSTtttt 

aw2^«»2at«aja-jfciMitK»i«t. ^<ot* 
6 * . ami UHR 2 osatist 

[ o o 3 4 1 xm&mf&tvmm&m. *co 

3 £fc ^X -v T 1 OlffiRffiH 1 a 

fcRSWB^WiB C+SttlKBBtfCttaffil bOdfcT'fc 

[ 0 0 3 5 ] *lttlK««O*»«MlC»0ft 

SK2k|SItSS<0t<0TS>l > . 

[ o o 3 6 ] mfa^NK^atctjv^-c . 

ft. *oa. ryyh»K5Ctei4fts. 
[ 0 0 3 7 3 fct:, *^Sfeco^®co^(^SO|^r 

[ o o 3 8 j %ts. *m&<mmx'it. mknimm 

6*»3frHf«aa2(c-«rCRttfe*i, 

3«7 , yyh*«5^o5aait3d*a«f6fc7 , yyh 

ffiS5 kOHKBfflla Aq»SS*i4«^^tti«tfi. 

[ 0 0 3 9 3 m 3 fcSt J: 3 fc. ^{^ScOS 
M*f*=gP3 iiag UftttWl/je^V^^S H J: 0 
fiS<»«$ft. ^oli^N'yr4<oa^'J: 05*JJ5S 

flt««K2«rflMtt* (H>h) . 

[ o o 4 o 3 zzx\ *mm<r>mmx'ii. w^^u 
W6t>m?%imfc2i l z-foxiSLVt>tix^z>tfr£X'h 
*?ffitt!EK2*ii&t&iRc. 3>wm.<m 
mmmixmtco3&fffii6 (m2&m) tssr 

«MBS«2K-* , C«J<W*. 
[ 0 0 4 1 3 »*Oi»«W6 SrJg?lSiiS«2 

fctt*»4,16^t4R(cli. «7ISffilfi2^J!l«2a 
fc*WwSi«m6«ftffl«6afc^ffl«:£;btf. A> 

<t -aT3RTjsaa«2 izm&zmne z 

[ 0 0 4 2 3 J: 0 . h Oi^gP« 6 fcRltfc 
3m«BBR2SIW|-p*6. 

[004 33 B9 1 tc^t J: ^ *?4*K&ff 

2t=*«*^ v ri«rflMIL. 9 
■f 'y 7*1 0 ftttC HS*«cgP 3 * »*t £ . 

[00443 *-v7VryY<M&l,Z\Z. CCBJOn 

^ffli y-r i »3Rnsmi 2 1= c c b*> 

[004 53 ZtiiZ^r), +>»yws\>tffttoti. * 



( 5 

7 

ft. 

[004 6] «wc. $t±®V§8t:CCBJ<>77<7m 
mto* v 71 b C C B KV7 7 t £#it!SI8g8 

iziix&mth. 

[004 7] f<7>&» x^^cog^^fc'SrfflOT 
-x 7" 1 cOlTffi-f&fc^lSffi 1 b ttRa&ff 9 £ 
KOWtft. 

[00483$ ^>(c. r'J y hg«5±<7>H>r56fiiffi±lc 10 
&A,ti/<.V7A*mi. m^X. 03 (a) t*tJ: 

4 5-rtLTES-fft. 

[00 4 9] afflMMHR2»Wfi«V<>'7 , ff 

5 a t z\i.A,wy?4 zftLxm^zttrnzttom 

KSB-T4. 20 

[0050] Br^SK. fllxtf. 200-24 

0*CcOitia#H^* { ^$^JtU7n-iP (0^"f ) 
fc. B3 (a) (£^4WOSn4#»3 2:»7lll» 
«2fc£i8AU Cii^MfELI^nHFtCjI-f. 

[0051] ^UT. Mte'J 7oHFK*5WC. {iA,£' 
A>r4^»§nTSSS6-tSt. 9 «0ttH» 

S?tlttStt2 i#<0«fi(c J: . §Sg*ft&3 #11 
frizT&tZ. 

[0052] zcdvzi. mm6<7)mmmt. li^ 
vmmmiZ. o . immt e t 30 

JWBKLTHft. 

[ 0 0 5 3 ] T\ ux«/<yr4 ^ULT^E* 
&®31fTm&k. 03 <b) tcjjrf <fco£. SftSB 
tt6*«ryyh»«5lclS«L. $JMWT6KJ:->TiS 
S#ftS53 *£JW & CI fc #T'£ 6 . 

[0054] gS*(*Si3liSftSf«6 1 J: 

m<zttfx'*h. 

[0055] *V>»iftfc . ti^V<>-r4<7)Jt^iS$ 40 
(03 (b) bfc(t*MX£A:'7'4aX£) «. S» 

[00 56] ZtilzX*). iJ*»»6tA->T3SaHs* 

[0057] net; ya-FMHzM&mft 

[0058] ffi&HBBmt* iiAJ£t<y74iitttX 
JitHfcROWH-ft. 

[ 0 0 5 9 ] $ £>fc. ®3 ( c ) (c^-f J: 0 K. <i/C^f 50 



^^¥11-40608 

8 

ft. 

[0 060] Z<m. ^9XX#4fS4BBW»^«r*3d* 
**»3l«WW)«^<yr4«)*S J: J: 

ftlcioT. sm«6i:ryyhS«5fcwswiS 

HaaWftSMlft. 

[006 1 ] totftft. 3t»Si5»6tr';yhS«i5i: 
OiggffiMt a Lfcttttr. SS*f*g5 3 s-r u y 
h«5±fcttX,#<yr4*tfL/c«frc*. ;fuc 
i 0 . ^a*frS53 fc ry v hs« 5 t jWix/Exyr 
4 1: 1 o t mmwt mm fit, . 

[0062] $rtJ, HRa*«#jfc3:fvoi*C;i:fcJ: 

0 . li^'A-y r 4 i4§sfi#ftS5 3 &#frt><Dfinm 

•cvcxrs^LT^ft. 
[0063] *HJSO^«co^«{^Bii 

[0064] -f STlE^fl^EOSSB#fcS5 3 

truyhaHK5Kiaw*B. idx«A^r4ojwii 

■W=«fi»<W»3«-i»t*3dMW6**LTV^i 

fcfciO, W»«WW3tfD«»*fJ|i-ct»tt^<vr 

4*B«oiiX,rtf<>'T4 0® $ i&ififOT 6ti-jt 
cm Lxmw*&u 3 £7 >j y bm. 5 tserr* s . 

[0065] iftfcj: 0 , l^^<VT4 jMWtfVCy 

rmtit:t)i±X'%. *^s«, «x^;/'Cyr4H±o^ 

3 - h $rfiS i: h 1 1 1> fc. IW^'aV7 4 O 

[ 0 0 6 6 ] t fc. »4X^f Ayr4»|»fe:«att** 
3 S:^fgP«6 tcj: o T3fe»+* - 1 C J: 0 . gS** 
»3«fil*«aiTt>«X«^>'7 , 4 taWCi:4< . 
KS**gi5 3 5rS^-T 6 £ fc *<T* 4 . 

[0 06 7] i*ltcj:»), ¥**f--yri 
g|5«9 («itf. H6lcS-fMlSI5«9) SrKOWtft 
c: k *«riBfc:«r 0 . ¥SWM- -y r 1 1 i*LhT* 

& fc 1 1 1 , ^s*<*ss 3 imt fciiHWHsawstttt 
[00683 adMwecioTU^Ayr 

4^)*$*M«UT«B*««3Srl«St4ii:fc:J: 

0. I^^O(i^iA>r4<0S$ (iiTJi. »$H 

[0069] ClfLti: 0 . ^^<>r4 OiS^^fgff 
flJ: 0 «< «r* i k * BWf ft fc» , . 

4 ^BUBW^BHft i t **T'^ ft . 
[0 07 0] ;<0S»«tt6*«. li^i9Jft» 

msz) iz£-?xBf8.2tifr-?m*&&3mmk<7)iiA, 

^<y7'4<0»5J:'3ft< ! Sr*J:3K«SS*irv^ftc: 



9 

&*>T««U:IBfc. £ft&#6 fcT'J y b<r> 
mzffl&a. & Jl b tfX'Z h . 

[0071] .r fiict o . §sg*ttas3§ii&fc. s^as 

[0072] L£#oT. tt^<yT4tt. 

A>o. \$AJi*v?A<?mm 

[00731 4*. jd«ffff6«%i»:flc«3^R?IS 

«*2*|WM«fcLTJMW-*Bfc. $JWW6i- 
*fc»jrc**fcA. §£8**353 KfcttSSftSBtt 6 
OMR 0 * W(Mtt * i t tfT* £ . 
[0 0 74] Sfcfc. 3S#a5#6a { ft#«Bl££*l. *> 

o#tt«*£&£tt 6 ommk 6 a jpamenxK 2 

0. &^6**?«ira2fclX9fmBOffiS 
8W>**WHtf*£i:a , T**. 

[0075] ztuzi o , kerb. bb**B3 <c& 

[0076] tLL. *3H8#fcJ:o-CSf 

[0077] PRtf . mEXttO«IB-CK91L^¥«» 
21:-*t:««Sil4«^t-3V^Ttt«Ufc« t . 04 2 

[ 0 0 7 8 ] ;iit: «k *>x bWt&MWmxWR Ufc 

[ 0 0 7 9 ] 4*. fflE&ta^a^flc£SC&» 
Tli, H 1 tc^-f J: 3 fc, fflfeBtt 9 tf&H&miR 2 

2 «t o t*#&»»sm9 *n 9 wtfc^wrasB-e* 

[0080] :<wi«mci{ht t> . ams«a« 

2 1: jt»aw 6 tmf htvz \ ^ . m 1 l it* 

E¥«WMM«>tttt* (6j±t-# & . 
[008114*:. WEWlOW!llfcJ:^H4~BI6 1 



(6) ftBSPPl 1-40608 

1 0 

■?if-#-F 1 0 (&3S&K) tcifcit^Twrk J: 
[00823 -r^rfc*) . TO. S»*tt6 jWJffcBKfc 

mbtvu-rr-x-vioimmu fries? 

3 £ v-»f-#- K 1 0 LT^S^aSrlSt 

10 -fs. 

[ 0 0 8 3 ] =5riS. 0 7 K^ffiOSIffic^&cD*** 
§£g«D*&£ . 6 #H3SS1£?*> * T-f - f 

1 Olzmft,tlX^&Zblz£<0. mW*ft&3<r)$3i 

mzit . sftssw 6 fc »nsittfi 2 1 amum a 

(03 (c ) #88) jW»*3ft*. 

[0 084] £*ifcj:9. H7fcii^NIW«SK:J:-> 

[0 08 5] 4fc. £ftffitr6<i. BfraeHifiO0®ij«J: 

A>r4<O{i^«k0»B56^a* { ^#<. * 
§»««3ieMlOJ4X^5^>^ , 4O*SJ:0fi 

f&kTmw&mi. mzw&.zti&t><7>x'\iti:\.\ 
[0086] mix. 6«>»ttfcovvctt. n 

ft. fttt. *4V«. «4rifT*oTfcJ:v^ 
[0087] $<i,{C. 3aWW60WHKov^T*>^5 

^x>Jf * »W) t> OX'* o T t> J: V ^ . 
[0 088] 4fc. IH s «iaHR2tooTt). fcOW 

30 wi. jy?Ax#4fi/iiai(£iw6s*iitorii«c<. 
[0089]$ fet, Binenteojgffifci, ^uf^at 

£R^tz$i±X't>-oXi>£i,\ 
[0 0 90)4*:. *W*f-7rik3IH 6 ««»R2i: 

ate 2 tc*zs«s^ -y r i t *r« o ft 

40 (t. v-f-v-^o-h-tcioTtfav^-V^r-f 

[009 1] 

*mzti^x®*ztih%pR?>$ib. it 

[0092] ( 1 ) . ¥«fldgE^»Ef|cffi»mE 

50 ^>7m±ff)i,3-bm<'ZbtfX'Z&):i:Uz. (i 



(7) 



^BiH 1 ! 1-40608 



1 1 

[00933 ( 2 ) . \tA,tzrt>T®m.mzmm*#& 

*F*>»fttt*l«!LLT& 6 k k fc(c. ^{^IS<Oiett 

[0094] ( 3 ) . SJtfffft: £ otl^!t'A>ro 
JiSfcWWLTSfflWfMMrSaW-iikeJ: 1 ?. IBS 10 
■tott/MfAi'TV)** SrHfitt £> i k #T'# S . .1 ft 

A. *<o»S*. {i^VN'yr^^W^^glf-rcik* 5 

[0095] ( 4 ) . SftffittP. \tA,K* OJRVHfli 

mwitworizntx ®<zt zmfz . Lfca* 
[Hi ] *^£J:£^ftt«atttt«>^aX»B«> 

~mz*tmmix'g>z>. 

im2] *mcommm.com?%mmfcizm&iL 
ftm<vimmmm&B.<?)-wz7fii-mmx't> 
h. 

[H3] (a). (b>. (c> \z*mn¥mm&w.com 
m^m^m&mm^-m^m-mk^mmmx'h 30 



1 2 



[04 ] *m<Dm?>9mmmx'hz>¥mfc$iW<Dm 
?%wmi£mz>%¥mtnmmw&Z7jii-igm®x' 

im\*wmmm^&mx'hh^w3m.m 
?%mmzmh%mmmmm:i*t&m®x- 

1 mf 7 7 (iHWMH 1 ) 
la m©gj£E 

lb $B 

2 STffaSK 
2 a ftjiJgB 

2 b Ay7lW«8 
2c 

3 3 

4 IjfcWfA^r 

5 r'J^hfflg (Stg*8) 

5 a ^N'yr*HWtffi 

6 3d$H5# 

6 a 

7 CCBA'yr 

8 IfitlSlI 

9 ttJRfftt 

10 F (IHBHK) 
H SKfWKWHft^iX^^roKS 

h £8OT<7)iS$ 




7 to 4 7 



[122] 

I 2 



o44-ho 
Odt+to 
OOOO 



-2b 



(9) 



&ffi¥l 1-40608 



[07] 
S 7 




2a- 



6 4 7 1o 4 



t 



\ N 1 



